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“The Surviving Anfecre of Mr, Ki IWAN. 


GENTLEMEN, 

HYAVING ‘drawn up a fhort 
defence of the dodrine of pblogiffon, 
I take the liberty of infcribing it to 
you, as the principal advocates» for 
the Antiphlogiftic theory. My view, 
in this is to draw your attention 
once more to the fubje&, and I re- | 
queft the favour of an anfwer to my 


objections. 


i ~~ EME DEDICATION. 
: objections. I hope I am not want- 
ing in a proper deference to the 
opinion of men fo juftly eminent 
as yourfelves and your friends in 
France, and alfo that of great num- 
bers in England, and wherever che- 
miftry is known, who have adopted 
your hypothefis. But you will agree 
with me, that no man ought to fur- 
render his own judgment to any 
mere authority, however. refpectable. 
Otherwife, your own fyftem would 
never have been advanced, » 
As you would not, I am perfua- 
ded, have your reign to refemble that 
of Rabefpierre, few. ab-WS are who re- 
main difaffected, we hope you had 


rather 
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yather gain us by perfuafion, than 
filence us by power. And though 
we are all apt to flatter ourfelves, 
we hope we are as willing to be in- 
fluenced by the former, as we are 
inflexible to the latter. If you gain 
as much by your anfwer to me, as 
you did by that to Mr. Kirwan, 
your power will be univerfally efta- 
blithed, and there will be no Vendee 


in your dominions. 


Differing as we do in this refpect, 
we allagree in our wifhes for the 
prevalence of truth, and alfo of peace, 
which is wanted as much for the in- 
terefts of philofophy, as thofe of hu- 
manity. And on this account I 
* earneftly 
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earneftly with fuccefs to the arms of 
France, which has-done me the ho- 
nour to adopt me. when I was per- 
fecuted and’ rejected in my native 
country. With great fatisfaction, 


therefore, I fubfcribe myfelf 
Your fellow-citizen, 
_ JOSEPH PRIESTLEY. 


Northumberland in America, 


June 157d, 1796. 


CONSIDERATIONS 


Doétrine of Phlogifton, 


AND THE 


DECOMPOSITION OF WATER. 





THE INTRODUCTION. 


“THERE have been few, if any, revolutions 
in fcience fo great, fo fudden, and fo general, 
as the prevalence of what is now ufually term- 
ed the new fyftem of chemifiry, or that of the 
Antiphlogifiians, over the doctrine of Stahl, 
which was at one time thought to have been 
the greateft difcovery that had ever been made — 
in the fcience. I remember hearing Mr. Pe- 
ter Wolfe, whofe knowledge of chemiftry will 
not be queftioned, fay, that there had hardly 
been any thing that deferved to be called a di/- 
covery fubfequent to it. Though there had 

A been 
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been fome who occafionally-exprefled doubts 
of the exiftence of fuch a principle as that of 
phlogifion, nothing had been advanced that 
could have laid the foundation of another fyf- 
tem before the labours of Mr. Lavoifier and 
his friends, from whom this new fyftem is 
often called that of the French. 


This fyftem had hardly been publithed in 
France, before the principal philofophers and 
chemifts of England, notwithftanding the ri- 
valfhip which has long fubfifted between the 
two countries, eagerly adopted it. Dr. Black 
in Edinburgh, and as far as L hear all the Scots 
have declared themfelves converts, and what 
is more, the fame has been done by Mr. Kir- 
wan, who wrote a pretty large treatife in op- 
pofition to it. The Englith reviewers of 
books, I perceive, univerfally favour the new 
doGtrine. In America alfo, I hear of nothing 
elfe. It is taught, I believe, in all the fchools 
on this continent, and the old fyftem is entirely 
exploded. And now that Dr. Crawford. is 
dead, I hardly know of any perfon, except my 
friends of the Lunar Society at Birmingham, 

who 
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who adhere to the doGrine of phlogifton ; and 


what may now be the cafe with them, in this 
age of revolutions, philofophical as well as 
civil; I will not at this diftance anfwer for. 


It is no doubt ime, and of courfe opportu- 
nity of examination and difcuffion, that gives 
ftability to any principles. But this new the- 
ory has not only kept its ground, but has been 
conftantly and uniformly advancing in reputa- 
tion, more than zen years, which, as the atten- 
tion of fo many perfons, the beft judges of 
every thing relating to the fubje@ has been 
unremittingly given to it, is no inconfiderable 
period. Every year of the laft twenty or thirty 
has been of more importance to [cience, and 
efpecially to chemiftry, than any ten in’ the 
preceding century. So firmly eftablifhed has 
this new theory been ‘confidered, that a new 
nomenclature, entirely founded upon it, has 
been invented, and is now almoft in univerfal 
—ufe; fo that, whether adopt the new fyftem 
or not, we are under the neceffity of learning 
the new language, if we would underftand 

, A 2 : fome 
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fome: of the moft valuable of modern publica- 
tions. 


In this ftate of things, an advocate for the 
old fy{tem has but little profped of obtaining 
a patient hearing. And yet, not having feen 
fufficient. reafon to change my opinion, and 
knowing that free difcuffion muft always be 
favourable to the caufe of truth, I wifh to make 
one appeal more to the philofophical world 
on the fubje@, though 1 have nothing mate- 
rially new to advance. For I cannot help 
thinking that what I have obferved in feveral 
of my publications has not been duly attended 
to, or well underftood. I fthall therefore en- 
deavour to bring into one view what appears 
to me to be of the greateft weight, avoiding 
all extraneous and unimportant matter; and 
perhaps it may be the means of bringing out 
fomething more decifive in point of faé, or of 
argument, than has hitherto appeared. 


No perfon acquainted with my philofophi- 
cal publications can fay that I appear to have 
been 
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been particularly attached to any hypothefis, 
as | have frequently avowed a change of opi- 
nion, and have more than once exprefled an 
inclination for the new theory, efpecially that 
very important part of it the decompofizion of 
qwater, for which I was an advocate when | pub- 
lifhed the fixth volume of my experiments ; 
though farther refleQion on the fubje@ has 
led me to revert to the creed of the {chool 
in which f was educated, if in this refpect I 
can be faid to have been educated in any 
{chool.. However, whether this new theory 
fhall appear to be well founded or not, the ad- 
vancing of it will always be confidered as 
having been of great importance in chemiftry, 
from the attention which it has excited, and 
the many new experiments which it has oc- 
cafioned, owing to the juft celebrity of its ad 
trons ane admirers. 


SECT. 
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“SECTION L 
Of the Confritution of Metals. 


ACCORDING to the doétrine of phlogifton, 
advanced by Becher and Stahl in the begin- 
ning of this century, and much fimplified and 
improved finee their time, metals, phofphorus, 
fulphur, and many other fubftances which are 
fuppofed to contain it, are compounds, con- 
fitting of this principle, and another which 
may be called its da/e. ‘Thus each of the me- 
tals contains phlogifton united to a peculiar 
calx, and fulphur and phofphorus confift of 
the fame principle and their refpective acid, 
or the bafes of them. But aceerding to the 
antiphlogiftic theory, all the metals are fimple. 
fubftances, and become calces by imbibing pure 
air ; and fulphur and phofphorus are alfo fimplé 
pfatscst and become the acids of vitriol and 
of phofphorus by imbibing the fame principle, 
called by them oxygen, or the principle, as it 
probably is, of univerfal acidity. 


As a proof that métale ‘sre fimple fub- 
ftances, and that they become calces merely 
by imbibing air, they allege the cafe of mer- 


cury, 
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eury, which becomes the calx called precipitate 
per Je by expofure to the atmofphere in a cer- 
tain degree of heat, and which becomes run- 
ning mercury again by expofure to a greater 
degree of heat. They therefore think it im- 
poflible not to conclude, that in all other cafes 
of calcination, as well as this, the only differ- 
ence between the calx and the metal, is that 
the latter has parted with the air which it had 
imbibed. | 


But this is the cafe of only this particular 
calx of this metal, aad there is another calx of 
the fame metal, viz. that which remains after 
expofing turbith mineral to a red heat, which 
cannot be completely revived by any degree 
of heat, but may be revived in inflammable 
air, which it imbibes, or when mixed with 
charcoal, iron-fhlings, or other fubflances fup- 
pofed to contain phlogifton. And if this calx 
of mercury, or (fiippofing it to contain fome 
acid of vitriol) this falt, neceflarily requires 
fome addition to conftitute it a metal, all mer- 
cury muft contain the fame. For though with 
the fame external appearance, the fame metal 

may 
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may contain different proportions of any par- 
ticular principle, as phlogifton, they “muft’ be 
denominated different fubftances, if fome fpe- 
cimens contain this element, and others ‘be 
wholly deftitute of it. All, therefore, that can 
be inferred from the experiment with the pre- 
cipitate per fe is, that in this particular cafe, 
the mercury in becoming that calx imbibed 
air, without parting with any, or very little, of 

its phlogifton; and if we judge by the air ex- 
| pelled from the calces of metals and other cir- 
cumf{tances, there are few, if any, of them but 
contain more or lefs of phlogifton. 


I would obferve in this place, that it is af 
ferted by fome very able chemifts, that if the 
precipitate per fe be made with proper atten- 
tion, it will be revived without vidlling any 
air. This is alfo the cafe with mzxivm when 
frefh made. But this is owing, | doubt not, 
to their wanting water, which I deem to be 
effential to the conftitution of every kind of 
air; fo that they both contain the element of 
dephlogifticated air, though, for want of water, 
it is not able to affume that form. 

I That 
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That mercury may have the fame external 
appearance, and all its eflential properties, and 
yet contain different proportions of fomething 
that enters into it, is evident from the pheno- 
mena of its folution in the nitrous acid, and 
~ the revival of its calx in inflammable air. Ac- 
cording to the old theory, there is a lofs of 
fome part of its phlogifton in the folution of 
mercury in the nitrous acid, fince nitrous air 
is procured in the procefs. And though it may 
be revived from its precipitates by mere heat, 
yet if it be revived in a veffel of inflammable 
air, it will imbibe it in great quantities. Mer- 
 cury revived in thefe circumftances muft con- 
' tain more phlogifton than that which is revived 
from the fame calx by mere heat. But though 
mercury revived by mere heat after a folu- 
tion in nitrous acid muft have a deficiency of 
phlogifton, and when it is revived from preci- 
pitate per fe in inflammable air muft contain a 
redundancy of the fame principle, yet there 
will hardly be a doubt but that, in all chemi- 
cal procefles, it would exhibit the fame pheno- 
mena. 


B In 
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~ In all other cafes of the calcination of metals 
“jn air, which I have called the phiogiffication 
of the air, it is not only evident that they gain 
fomething, which adds to.their weight, but 
that they likewife part with fomething. The 
moft fimple of thefe procefles is the expofing 
iron to the heat of a burning lens in confined 
air, in confequence of which the air is dimi- 
nifhed, and the iron becomes a calx. But 
that there is fomething emitted from the iron 
in this procefs is evident from the ftrong /me/l 
which arifes from it. If the procefs be continu- 
ed, inflammable air will be produced, if there 
be any moifture at hand to form the bafis of 
it. From this it is at leaft probable, that, as — 
the procefs went on in an uniform manner, the 
fame fubftance, viz. the bafis of inflammable 
air, was continually iffluing from it; and this 
is the fubftance, or principle, to which we — 
give the name of ph/ogsffon. 


' That the effe& of this procefs is not, as the 
antiphlogiftians affert, the mere feparation of 
the dephlogifticated from the phlogifticated 
air in that of the atmofphere, I have proved 

In 
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in a courfe of experiments, in’ which I have 
fhewn that a confiderable part of the phlogif- 
ticated air, that is found after this procels, is 
formed in the courfe of it, by the union of 
the phlogifton from the iron with the dephlo- 
gifticated air. And if the calcination of the 
iron in this procefs be always attended with — 
the lofs of fome conftituent part of it, the fame 
is, no’ doubt, the cafe with all other. calcina- 
tions of the fame metal, and alfo thofe of all. 
other metals. And farther, if the mezals be - 
compound fubftances, containing phlogifton 
united to fome bafe, the fame is the cafe with 
Sulphur and phofphorus, becaufe they become 
acids when they are ufed in the fame procefs. 


According to the antiphlogiftic theory, the 
inflammable air that is produced in the folu- 
~ tion of metals in any acid comes wholly from 
the water combined with it, and. not at all 
from the metal diffolved. But the advocates 
for this theory do not feem to have attended 
to one neceflary confequence of this fuppofi- 
tion. According to their own principles, wa- 
ter coniifts of eighty-feven parts of oxygen, 

B 2 to 
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to only thirteen of hydrogen, in every hun- 
dred, which is nearly feven times as much of 
the former as of the latter. | Gonfequently, 
fince nothing but hydrogen efcapes in the 
procefs, there muft remain, from this decom- 
pofition of the water, feven times as much 
oxygen in the folution. But both Mr. Lavoi- 
fier and Mr. de la Place fay (Examination of 
Mr. Kirwan’s Treatife, p. 197, 198.), what I 
doubt not is ftridtly true, that after the procefs 
the acid will faturate exactly the fame quan- 
tity (they do not fay more) of alkali, that it 
would have done before ; whereas, with the 
addition of fo much oxygen, it ought to fa- 
turate confiderably more. If the oxygen from 
the decompofition of the water do not join 
that in the acid, what becomes of it ? 


If this cafe be analogous to that of the fup- 
pofed decompofition of water by hot iron, the 
oxygen ought to be lodged in the iron, and 
compofe finery cinder. But this fubftance is 
not foluble in vitriolic acid, if that be employ- 
ed in the experiment ; and when it is diffolved 
in the marine acid, it does not dephlogifticate 


it, 
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it, as Minium, and other fubftances containing 
oxygen, do. It is evident, therefore, that 
there is no addition of oxygen in this procefs, 
confequently no decompofition of water tn the 
cafe, and that the inflammable air muft come 
from the decompofition of the iron. 


SS 


SECTION iL 
Of the Compofition and Decompofition of Water: 


"THE antiphlogiftic theory has received its 
greateft fupport from the fuppofed difcovery 
that water is refolvable into two principles, one 
that of oxygen, the bafe of dephlogifticated air, 
and the other, becaufe it has no other origin 
than water, hydrogen, or that which, with the 
addition of calorique, or the element of eat, 
conftitutes inflammable air. ‘* One of the 
“¢ parts of the modern doctrine the mott folidly 
** eftablifhed, fay Mr. Berthoilet, and the other 
“ authors of the Report on this fubje@& (Exa- 
‘* mination of Kirwan, p. 1 7.) 1s the formation, 
* the decompofition, and recompofition, of 


“* water. 


2% THE DOCTRINE 


«¢ water. And how can we doubt of it, when 
“ we fee that, in burning together fifteen 
‘‘ orains of inflammable air, and eighty-five 
* of vital air, we obtain exa@ly an hundred 
‘‘orains of water, in which, by decompo- 
“ fition, we find again the fame principles, and 
“in the fame proportions. If we doubt of a 
‘‘ truth eftablifhed ‘by experiments fo fimple, 
‘“and palpable, there would be nothing cer- 
‘‘ tain in natural philofophy. We might even 
“‘ gueftion whether vitriolated tartar be com- 
*‘ pofed of vitriolic acid and fixed alkali, or 
*¢ {al ammoniac of the marine acid and vola- 
‘* tile alkali, &c. &c. For the proofs that we 
“ have of the compofition of thefe falts are of 
‘« the fame kind, and not more rigorous, than 
**thofe which eftablifh the compofition of 
‘“‘ water. Nothing perhaps more clearly proves 
“the weaknefs of the old theory, than the 
“ forced explanations that have been attempt- 
* ed to be given of thefe experiments.” 


Notwithftanding the confidence thus ftrong- 
ly exprefled by thefe’ able and experienced 
chemilts, I muft take the liberty to fay, that 

the 
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the experiments to which they allude appear 
to me to be very liable to exception, and that 
the doctrine of phlogifton eafily accounts for 
all that they obferved. 


. Their proof that water is decompofed, and 
refolved into two kinds of air, is that when 
{team is made to pafs over red-hot iron inflam- 
mable. air is produced, and the iron acquires 
an addition of weight, becoming what is called 
jinery cinder f but what they call oxide of zron, 
{uppofing that there is lodged in it the oxygen 
which was one of the conftituent parts of the 
water expended in the procefs,} while the other 
part, or the hydrogen, with’ the addition of 
heat, aflumed the form of inflammable air. 


But in order. to prove that this addition of 
weight to the iron is really oxygen, they ought 
to be able to exhibit it in the form of dephlo- 
gifticated air, or of fome other fubftance into 
which oxygen is allowed to enter, and this 
they have not done. Iron that has really im- 
bibed air, or the common ruff of iron, has a 
very different appearance from this finery cin- 

der, 
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der, being ved, and not d/aek ; and when treat- 
ed in fimilar procefles, exhibits very different 
refults. Mr. Fourcroy fays, (Ib. p. 251,) that 
this finery cinder is ‘iron partially oxygena- 
“ted. But if that were the cafe, it would 
go on to attract more oxygen, and in time be- 
come a proper ruft of iron, completely oxy- 
genated. But this is fo far from being the 
cafe, that finery cinder never will acquire ruft; 
which {hews that the iron in this ftate is fatu- 
rated with fome very different principle, which 
even excludes that which would have convert- 
ed it into ruff. 


However, netther this, nor any other calx 
of iron, can be revived unlefs it be heated in 
inflammable air, which it eagerly imbibes, or 
in conta& with fome other fubftance which 
has been fuppofed to contain phlogifton. The 
probability, therefore is, that the phlogifton 
then enters_this calx of iron, replacing that 
which had been expelied to form the inflam- 
mable air. Nor can any inflammable air be 
procured in this procefs with fteam, but by 
means of fome fubftance which has been fup- 

I pofed 
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pofed to contain phlogifton. Where then, is 


the certain proof that water is ay le seh in 
this oti , 


Tt may be faid that the oxygen imbibed by 
this iron, being expelled by heat in contact 
with inflammable air, unites with that air, and 
with it conftitutes the water which is found 
after the procefs. But for any thing that ap- 
pears, this water may be that which the iron 
had imbibed, and which can only be expelled 
from it by the entrance of that phlogifton 
which it had loft. 


This is the more probable, fince, when any 
other fubftance which is certainly known to 
contain oxygen, is heated in the fame circum- 
ftances, fixed air (which is allowed to contain 
oxygen) is found, and this is not the cafe 
with this calx of iron. If, for example, pre- 
cipitate per fe, or minium, be heated in in- 
flammable air, the mercury and the lead will 
be revived, and a confiderable quantity of 
fixed air will be produced at the fame time. 
But if the air be previoufly expelled from the 
minium, which converts it into a yellow fub- 

C {tance 
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ftance called mafficol, though the lead will be 
revived, no fixed air will be generated. Since, 
therefore, the refult of treating finery cinder 
and mafficot is precifely the fame, in the fame 
circumftances, we are fully authorifed. to con- 
clude that the fubftances themfelves are fimi- 
ler, and confequently that the finery cinder 
contains no more oxygen than mafficot. 


ts another SA ae refpe& finery arate 
and mafficot are fimilar. They are both folu- 
ble in marine acid without dephlogifticating 
it, which minium inftantly does. And yet 
Mr. Berthollet fays, Annales de Chymie. Vol. 
3. p- 96, that “the heat by which minipm 

“ becomes maflicot cannot change its nature,”’ 
What is the evidence of a change in the zature 
of any thing, but a change of its properties ? 
On the whole, therefore, the probability is, 
that when iron is converted into finery cinder, 
it lofes its phlogifton, and imbibes only wae 
ter ; and that when it is reconverted into iron, 
it parts with the water, and recovers its phlo- 
gifton. N.B. The experiment with the maf- 
ficot muft be tried prefently after it is made, 
fince 
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fince it will very foon imbibe air from the : at~ 
sae ) 


~ In this ‘place I would obferve that, if it bé 
admitted that there is a principle in inflam- 
mable air, which, being imbibed by the calx 
of a metal, converts it into a metallic fub- 
_ftance, it will follow that the fame principle is 
contained in charcoal, and other combuftible 
fubftances ; becaufe they will all produce the 
fame effet, and therefore that the ‘principle of 
inflammability, or -Balogiton, is the fame in 
pints all. | 


Another pretended proof that water is com- 
pofed of dephlogifticated and inflammable air, 
is that when the latter is burned flowly in the 
fortner, they both difappear, and a quantity 
of water is produced, equal to their weight. 
I do not, however, find that it was im more 
than a fingle experiment that water fo pro- 
duced is faid to have been entirely free from 
‘acidity, though this experiment was on a large 
fcale, riot lefs than twelve ounces of water be- 
ing ‘procured. ‘But the ‘apparatus employed 

Cas; does 
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does not appear to me to admit of fo much 
accuracy as the conclufion requires ; and there 
is too much of correction, allowance, .and 
computation, in deducing the refult. Alfo it 
is, after all, acknowledged that, after decom- 
pofing this quantity of the two kinds of air, 
and making all the allowance they could for 
the phlogifticated air, or azore, in the dephlo- 
gifticated air, they found fifty-one cubic inches 
of this kind of air more than they could well 
account for. This quantity, therefore, and per- 
haps fomething more (fince the operators were 
interefted to make it as fmall as poffible) muft 
have been formed in the procefs. And when 
this kind of-air, as well as inflammable, is de- 
compofed together with dephlogifticated air, 
nitrous acid is produced. The probability 
therefore is, that the acidifying principle, or 
oxygen, in the dephlogifticated air which they 
-decompofed, was contained in that phlogifti- 
cated air, and that, had the procefs been con- 
‘ducted in any other manner, it would have af- 
fumed the form of nitrous acid. They ac- 
knowledge that, except when the inflamma- 
ble air was burned in the /lowe/t manner, the 

Y ) water 
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water they produced had more or lefs of aci- 
dity. 


The experiments which I made on the de- 
compofition of thefe two kinds of air in clofe 
vefféls, appear to me to be much lefs liable to 
exception, and the conclufion drawn from them 
is the reverfe of that of the French philole 
phers. | 


When dephlogifticated and inflammable 
air, in the proportion of a little more than one 
meafure of the former to two of the latter, 
both fo pure as to contain no fenfible quantity 
of phlogifticated air, are inclofed in a glafs or 
copper veflel, and decompofed by taking an 
ele€tric fpark in it, a highly phlogifticated ni- 
trous acid is inftantly produced ; and the purer 
the airs are, the ftronger is the acid found to 
be. If phlogifticated air be purpofely intro- 
duced into this mixture of dephlogifticated 
and inflammable air, it is not affefted by the 
procefs, though, when there is a confiderable 
deficiency of inflammable air, the dephlogifti- 
cated air, for want of it, will unite with the 

phlogitticated 
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phlogifticated air, and, asin Mr. Cavendith’s 
experiment, form the fame acid. But fince | 
both the kinds of air, viz. the inflammable 
and the phlogifticated, contribute to form the 
fame acid, they muft contain the fame prin- 
ciple, viz. phlogifton. a 


If there be a redundancy of inflammable air 
in this procefs, no acid will be produced, as in 
the great experiment of the French chemitts, 
but in the place of it there will be a quantity 
of phlogifticated air. A'confiderable quantity 
of water is always produced in thefe decom- 
pofitions ‘of air. But this circumftance only 
proves that the greateft part of the weight of 
all kinds of air is water. - have, in my expe- 
riments on serra ponderofa aerata demonftrated 
that water “ey awe si half the Weight’ of 
= air, 


ss oryetii ieldutde cea of dephlogifticated 
and inflammable air is made in a glafs veffel, 
a peculiarly denfe vapour is formed, which the 
eye can eafily diftinguifh not to be mere va- 
pour of wazer, and if the juice of turnfole be 

: put 
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put into the veflel, it immediately becomes of, 
a deep red, which fhews that it was an acid, 
vapour. | wih | 


Since the acid that [ procured in this pro-, 
cefs was in confiderable quantity, and no phlo- 
eifticated air was prefent (for in the laft of 
my experiments I did not even make ufe of 
an air-pump, but firft filled the veffel with 
water, and then difplaced it by the mixture 
of the airs), I do not fee how it is poflible to 
account for the formation of this acid but from. 
the union of the two kinds of air ; and it can’ 
hardly be fuppofed that, in the very fame pro-: 
cefs, the decompofition’of the fame fubftances. 
fhould compofe others fo very different from; 
each other as water and /pirit of mitre. I think 
1 have {ufficiently accounted for the refult: of 
the experiments made by the French chemuitts: 
on the common hypothefis, which fuppofes: 
inflammable air to contain phlogifton ; but I. 
do not yet fee how it is poffible for them to 
explain mine on theirs, according to: which. 
there is no fuch principle in nature. Upon 
the whole, it does not.appear to me that the 
| evidence 
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evidence either for the compofition, or the de- 
compofition, of water, is at all fatisfactory ; 
_and certainly the arguments in fupport of an 
hypothefis fo extraordinary, and fo_ novel, 


ought to be of the moft conclutfive kind. 
oe \ 


SECTION II. 
Other Objections to the Antiphlogiftic Theory. 


HAVING confidered the evidence that has 
been alleged in fupport of the antiphlogiftic 
theory, and found it to be infufficient, 1 fhall, 
in this fe€tion, mention a few objections that 
may be made to it from other confiderations. 


1. Ifinflammable air, or hydrogen, be no- 
thing more than a component part of water, it 
could never be produced but in circumftances 
in which either water itfelf, or fomething into 
which water is known to enter, is prefent. 
But in my experiments onheating finery cin- 
der together with charcoal, inflammable air 
is produced, though, according to the new 

? theory, 
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theory, no water is concerned. According to 
this theory, finery cinder, called the oxzde of 
trons coniifts of nothing befides iron and oxy- 
gen; and the charcoal, made with the greateft 
degree of heat that can be applied, is equally 
free from water ; and yet when thefe two fub- 
ftances are mixed together, and expofed to 
heat, they yield inflammable air in the greateft 
abundance. 


This fa& I cannot account for on the prin- 
- ciples of the new theory ; but nothing is eafier 
on thofe of the old. For the finery cinder 
containing water, as one of its component 
parts, gives it out to any fubftance from 
which it can receive phlogifton in return. 
The water, therefore, from the finery cinder 
uniting with the charcoal makes the inflam- 
mable air, at the fame time that part of the 
phlogifton from the charcoal contributes to 
revive the iron. Inflammable air of the very 
fame kind is procured when fteam is made to 
pafs over red-hot charcoal, 


D - 2. Though 
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2. Though the new theory difcards phlo- 
_gifton, and in this refpeét is more fimple than 
the old, it admits another new principle, to 
which its advocates give the name of carbone, 
which they define to be the fame thing with 
charcoal, free from earth, falts, and -all other 
extraneous fubflances ; and whereas. we fay 
that fixed air confifts of inflammable air and 
dephlogiftated air, or oxygen, they, fay that it 
confifts of this carbone diffolved in dephlogif- 
ticated air. See Examination of Mr. Kirwan, 
p- 79. Mr. Lavoifier fays, lb. p. 63, that 
“* wherever fixed air has been obtained, there 
** is charcoal.” ‘They therefore call it the car- 
bonic acid. 


But in many of my experiments large quan- 
tities of fixed air have been procured where 
neither charcoal, nor any thing containing 
charcoal, was concerned, or none in quantity 
fuflicient to account for it. . When the -pureft 
malleable iron is heated in dephlogifticated air, 
or in vitriolic acid air, a confiderable quantity 
of fixed air is formed. It is faid that plum. 
bago is contained in iron. but it is not found 


ie 
| 4. in 
a 
& 
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tn malleablé iron, and leaft of all in the air 
that is expelled from it. Fixed air is alfo 
produced by reviving minium in inflammable 
air, and if charcoal of copper be heated in de- 
phlogifticated air, a quantity of fixed air equal 
to nine-tenths of the dephlogifticated air will 
be formed. More than thirty ounce meafures 
_ of the pureft fixed air were by this means pro- 

cured from fix grains of this charcoal, which 
is made by the union of-{pirit of wine and 


this metal. 


Laftly, fixed air is procured in great abun- 
dance in animal refpiration. It is true that 
fixed air is procured by expofing lime-water 
to atmofpherical air, but it is never procured 
by this means in air confined in any veflel. 
. There muft, for this purpofe, be an open com- 
munication with the atmofphere. But fixed 
air will be procured in great abundance by 
breathing air contained in the fmalleft re- 
ceiver, and efpecially if the air be dephlogifti- 
cated. It muft therefore be formed by phlo- 
cifton, or fomething emitted from the lungs, 
uniting with the dephlogifticated air which it 

D2 mecis 
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meets there. It may be faid that fince we 
feed in a great meafure upon vegetables (and 
éven animal food is originally formed from 
them) and this principle of cardone is found 
in all vegetables, ‘47s may be the fubftance 
that is exhaled from the lungs. But fince, in — 
this procefs, it forms the fame fubftance that 
inflammable air from iron does with dephlo- 
gifticated air, or oxygen, it muft be the fame 
thing with it; and then this carbone will only 
be another name for phlogi/fon. 


» 3, The antiphlogiftians always fuppofe 
azote, or phlogifticated air, to be a dimple fub- 
ftance, though I think abundant evidence has 
been given (and more will be found in my 
laft memoir, printed in the Tranfactions of the 
Philofophical Society at Philadelphia), that it 1s 
compofed of phiogifton and dephlogifticated 


al se ; 


‘4. Astothe new nomenclature, adapted to 
the new theory, no objection would be made 
to it, if it were formed, as is pretended, upon 
a knowledge of the real conftitution of natural 

fubffances ; 
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fubftances ; but we cannot adopt one, the 
principles of which we conceive not to be fuf- 
ficiently afcertained. For other objections to 
this nomenclature, I refer to the Preface to 
Mr. Keir’s excellent Diétionary of Chemiftry: 
- However, whether we approve of this new 
language or not, it is now fo generally adopt- 
ed, that we are under a neceflity of ei 
span not of ufing it. 


On the va ib ne help faying, that it 
appears to me not a little extraordinary, that 
a theory fo. new, and of fuch importance, 
overturning every thing that was thought to 
be the beft eftablithed in chemiftry, fhould reft 
on fo very narrow and precarious a founda~ 
tion, the experiments adduced in fupport: of it 
being not only ambiguous, or explicable on 
either hypothelis, but exceedingly few. I 
think I have recited them all, and that on 
which the greateft ftrefs is laid, viz. that of 
the formation of water from the decompofition 
of the two kinds of air, has not been fuffici- 
ently repeated. Indeed, it requires fo difficult 
and expenfive an apparatus, and fo many pre- 
| cautions 


. 


u 
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cautions in’ the ufe of it, that the frequent re- 
petition. of: the experiment cannot be expect- 
ed ; and -inthefe circumftances the practiced 
experimenter cannot help fufpeCting the accu- 
racy of the refult, and cpamequently, the cer- 
wien ofthe conclufion.» » | 


But 1 a at ert It does not become 
one of a minority, and efpecially of fo {mall a 
minority, to {peak or write with confidence ; 
and though I have endeavoured to keep my 
eyes open,'and to be as’attentive as [ could to 
every thing that has been done in this bufi- 
nefs, 1 may have overlooked fome circum- 
itances which’ have impreffed the minds of | 
others, and their fagacity is at leaft equal to | 


The shlositig theory is not without its dif- 
ae ‘The! chief of ‘them. is that we are 
ot able to afcertain the werght of phlogilton, 
or indeed ‘that of; the oxygenous. pringiple. 
But neither do: any of, us. pretend to,have 
weighed eds, or the element of Acat, though 
we do not donbt but that they are properly 
Subftances, 





== 
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fubjiances, capable, by their addition, or ab- 
ftraction, of making great changes in the pro- 
perties of bodies, and of being tranfmitted — 
from one fubftance to another. ' 


N. B. For anfwers to the objeCtions of Mr. 
Lavoifier and Mr. Berthollet to fome expe- 
riments éf mine relating to this fubject, I 
refer to the laft edition of my Obfervations 
on Air, Vol. Ill. p. 554. 





i 


THE following addition came too late to be inferted in. 
its proper place, viz. immediately before the laft pa- 
ragraph beginning in page 30. 


The reafon, no doubt, why, in the expes 
riments of the French chemifts, the water they 
produced was not without acidity, whenever 
the flame they made ufe of was too ftrong, 
was that, in that cafe, more of the dephlogifti+ 
cated air in proportion to the inflammable was 
confumed, than when the flame was weak ; 
fo that the refults of their experiments exa@ly 
coincide-with thofe of mine. 

‘¥ 
THE END. 


ie 










Sida ide 9 ate siody we foldeger : Me geet 
oer, galt. al cagenlanaetin 3 yetdpett lo roll ie 
&. re 28a ied: 5 bow gnikod te vant ey. @ ¥ 













nics p 
“* oa ot haw’ cy ears 


a Wah feos & 


= Oe,s 
oe 


ea ae 


b 3 atte cits 
ie? ave fe eink Cs sa : oes 
ae ishicaesiCl en Fo He! Sa abi oF Paste 
Ne a at 














2 iy 
oP cai) eer 














tr sits of ane OD 
ee Asin or} th gl 13 ish mE als 
2 wavedar iy ihe k am 308 ie 
Le. 2 ann ait: Ong Bsr 1 | af shart: 2 ots ai ede oi ion 
Dy Sito \cgmiels tae Oe i ie is incl ai eons GSW 

eee oy - in : a ' Py M4 . se ¢ 


eae a3 
“ie ‘Car 
= oe ee 












x oe eh i coke scifi 
ake ee ae: to, tod | 


3 


PS eden Js. : ro ee sie et. a 





ana, 








. 
on ¥ 





: a 





Se 
, - . * 
eee 


Le hyde 
en ory 


ea kt 
YY ie 
ay au as 


woe 











I Vf Ney BA 
De VV Vay Yu Heo SRN 
A 


y! 
| “a / fA 
a) | I! ! i , Z y # 
| | | if Veg Ye 


} 


Nl an Al 


A 


5g t ; 
eek ft kee hi ep 
\ 5 (te P 7 
AY 2 By: i, f 
Say . fey if if f i rT) 
4 + = . ; ws hy bf Hf 
yy S . + I f j “ 
“A A AS Z : “ 2 3 het / IPS it | fh / 
AN i Li/-01~ » > ~ S : f Le § ! i] 
Wi Vass) SAS z g B G f 4 H) 
a Sy ze Faia oT . ; | 
- om » « = Z or oa Ca. , ‘hy jj if 
! = seo PEP SE ras, Le f Y { 
fi 1 ore A 7 f y Val ¥ 
are Sy =F “ ai ? th HES pals 
. — Z A S f a / y | 
y wy s p ee Ye f b Rif fy 
i f J is j “ Sy if P74 


if 
i ial 
APY I pf ; ee : ao Ri on y 
bide f ‘_ A ff VW .2 fs if og! : y 7 f | f i / 
. if ar La 4 A eg oy? Zo S D/A, f phe i} i 
Dy Lt | j eh | af i i eae ay Ae mg; Le “ff, Hy; eV, WH Sew Od 
y a) \ tf A Be 5 a: CY WAS Gant alee fy (fae my, el // 
| « / Pi fal [eA y a GU Gig ( q Als 
ey f LU | ff , ey oe 2 2 a. Wd Sf ae bn Cy 
Le Sa 7 igs y, G34 if j f 4 1A, 
ji f fj E i ; a J 
j y y 
f 4 
ig i hy 
Y 
fr | 


Laan N\A iC 


as WAN, peat: 


Ke 
i/ ly Y 


4 





! 
at A | 
‘iaian Ip. 3 fj 
Boag! 4008 YW | 
A site: Tt a fal Moh 
Py Vari ? Bis Aly 
f. ia Wi 
Af LM S724 : 
j 
ee! j Z 
Y 4 4 


| 


‘ 
y 
Mi 
vy 
" } 
Teg Pall | 
| i 
me, Oe 
1 Hi 
y i : 
} iy i 
Y y 
HM ‘ 
Hi 
} f : 
i 
i i - 
i { 
1 G 
i 
A ON 
\ 
\ ‘ 
| ¢ 
\ 
VA 


ay, 











ea a Ce eet ea ee ae ee no stamens note min ed RS tne ee ine oe Ae enema ane | 
7 a ee ee a ee ee OS a a et eee eer aee “ asia am me eer sear 


«. Wiee2. ere ot (ou he ee 


